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Mechanism of HDO of Phs in catalytic anisole decomposition

145
The Phs produced from transmethylation stage in the anisole catalytic decomposition 146 are the main reactants for the catalytic deoxygenation stage [10] . Although there is no 147 agreement on the mechanism for HDO [8, 18, 31, 32, 45, 46] , it is accepted that the 148 occurrence of a straightforward hydrogenolysis reaction in the HDO of Phs is unlikely 149 because the C sp 2 -O bond strength is reinforced by the π-p conjugation compared to 150 aliphatic hydroxyl [15] . Besides, many studies confirmed that the Brøn play an 151 important role in enhancing the HDO reaction [15, 32] , implying that the HDO reactions 152 of Phs are likely to commence through the electrophilic attack by protons (protonation). 153 Therefore, using a phenol molecule as representative of Phs compounds, a Fukui 154 analysis was performed to evaluate the reactivity of each atom to an electrophilic attack. 155
As shown in Fig. 2 , the oxygen, para-carbon (C2), ortho-carbon (C4, C6), and the 156 carbon linked to oxygen (C5) were identified as the most vulnerable sites to 157 electrophilic attack on the phenol molecule. These results are in line with the 158 electrophilic substitution priority observed in experiments [10] . Two possible 159 electrophilic attack mechanisms for the HDO reaction of Phs were proposed based on 160 the protonation of carbon or oxygen atoms respectively. The "carbon protonation 161 mechanism" considers that the reaction is initiated through an electrophilic attack by a 162 proton to one of the ring carbons (Fig. 3) , while the "hydroxyl protonation mechanism" 163 considers the electrophilic attack to the hydroxyl group (Fig. 4) The 
Comparison of modelling results with experimental data
293
Experiments of anisole decomposition were carried out in previous work of our group, 294 and the BTX yield and selectivity over pure HZSM-5 zeolite (Si/Al=25, HZ(25)) and 295 single metal (Co, Mo, Ni and Cu) loaded HZSM-5 catalysts are shown in Table 2 [9]. As 296 a typical Brønsted acid catalyst, the experimental data with HZSM-5 zeolite are 297 compared with the modelling results based on Brønsted acid sites in this study. Experimental investigation revealed all the four metals are effective in promoting the 301 deoxygenation reaction, leading to both higher yield and selectivity of BTX in anisole 302 Author information
